Induction of the unfolded protein response (UPR) suppresses porcine reproductive and respiratory syndrome virus (PRRSV) replication.
Replication of most RNA viruses is closely associated with the endoplasmic reticulum (ER) within permissive cells. As such, viruses often induce tremendous amounts of stress on cells during viral replication. To cope with the stress, cells initiate the unfolded protein response (UPR) to promote cellular survival. Porcine reproductive and respiratory syndrome virus (PRRSV), an economically important swine pathogen, was previously shown to induce cellular stress at late stages post-infection resulting in the formation of stress granules (SGs). Here in this study, we demonstrate that PRRSV also induces additional cellular response pathways, including the UPR. Confocal microscopy analysis demonstrated significant morphological changes in the ER of PRRSV-infected cells, indicative of pronounced ER stress. Further investigation revealed induction of all three branches of the UPR, including eukaryotic translation initiation factor 2-alpha kinase 3 (PERK), serine-threonine protein kinase/endoribonuclease (IRE1), and cyclic AMP-dependent transcription factor (ATF6). Activation of these sensors resulted in significant transcriptional upregulation of downstream UPR effectors. Additionally, UPR activation was shown to be detrimental to PRRSV replication, as treatment of cells with chemical ER stress inducers potently suppressed viral replication and RNA synthesis. Further investigation into the molecular mechanisms of UPR suppression of PRRSV replication revealed that PERK exacerbates the PRRSV-induced cytokine response. Collectively, these results demonstrate that PRRSV infection induces UPR activation through all three branches, and that UPR signaling may play a role in PRRSV pathogenesis. The results of this study further our understanding of the underlying molecular mechanisms of PRRSV replication and host-pathogen interactions.